A nerve block with local anesthetics is widely used for regional anesthesia or analgesia. Infiltration with local anesthetic around the nerve produces analgesia by interrupting pain signals to the brain. The analgesic effect of a nerve block with local anesthetics can last only a few hours. Therefore, after surgery patients may suffer from moderate to severe acute pain. The duration of the action of local anesthetic is prolonged by increasing the dose. But dose dependent side effects on the cardiovascular system or central nerve system can occur [1] .
Therefore, perineural injection of adjuvants combined with local anesthetics has evolved for prolongation of the local anesthetic effect, without exhibiting the adverse effects common to opioids, epinephrine, dexmedetomidine or steroids. However, the use of adjuvants has been limited by their side effects [2] .
For example, the use of opioids such as fentanyl or morphine increases the risk of respiratory depression, nausea and vomiting, and pruritus, especially when administered intrathecally or epidurally [3] .
Epinephrine has vasoconstrictive properties, which prevent systemic reabsorption of local anesthetics, resulting in prolongation of local anesthetic action [4] . In addition, it can exert its analgesic effect mediated by activation of -2 adrenergic receptors [5] . However, the perineural administration of epinephrine may have detrimental effects on the nerve in patients with diabetes mellitus or hypertension [6] .
Dexmedetomidine has a more selective -2 adrenergic receptor agonist than clonidine. It has been demonstrated that dexmedetomidine added to local anesthetics for the brachial plexus block increases the duration of local anesthetics, such as ropivacaine, and reduces the use of postoperative rescue analgesics. However, it has the potential side effects of hypotension and bradycardia [7] .
Dexamethasone is a potent anti-inflammatory agent which has been investigated for its role as an adjuvant to local anesthetics. Recent evidences have shown that perineural use of dexamethasone in dose range of 4-8 mg is effective in prolonging the local anesthetic action in a variety of blocks such as the epidural block, transabdominal block, and fascia iliaca block without any significant side effects [8, 9] . However, there is controversy about whether perineural administration of dexamethasone is associated with its systemic effects [10] .
In conclusion, adjuvants to local anesthetics should be explored in a variety of anesthesia practices in terms of patient satisfaction and safety. The concern regarding the safety of these adjuvants is caused by their potential risk of neurotoxicity. Therefore, further research is needed to investigate this problem. In addition, the exact mechanism of the analgesic action of adjuvants should be explored to
